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S U M M A R Y  

The meamred in t ens i ty  of the cosmic radio emission dis t r ibuted 
i n  the frequenciee of 725 and 1525 kc/s w a s  found t o  be respectively 
equal t o  0.51 loo2' and 0.87 lom2' w a t t  mm2 cps'l sterad-'. A t  satell i te 
distances from E a r t h  up t o  68000km 
prebably cannot be explained f u l l y  by interference8 of t e r r e s t r i a l  oriBip, 
llseeping" through the ionosphere. 

radio emission w a s  observed, which 

L L 

The frequency spectrum of cosmic radio emission w a ~  measured more 
than once, but, to-date, i t  still has  not been determined in a suf f ic ien t ly  
broad in t e rva l  with an accuracy indispensable for theore t ica l  conclusions. 
The l a t te r  is the more BO re la ted  t o  the high-frequency and low-frequency 
port.Aullp yI tk,e s ~ c t r m :  which are of i n t e re s t  f o r  the theory of origin 
of cosmic radio emission and electron component of primary cosmic rays El$ 
The main d i f f i cu l ty  in measuring the spectrum in t he  ul t rshigh frequency 
range is l inked with the very low l eve l  of cosmic radio emission and wi th  

the requirement i n  t h i s  regard t o  nti l iae apparatus with the emallest 
possible f luctuat ional  threshold reeponse. A s  t o  the measurements in su f f i -  
c i en t ly  low frequencies ( f < 3 + 5 Mc/s), they may be carr ied out without 

- - - L J - - ,  

(*) PREDVARITEL'NYYE REZUL'TATP 1W.rlERENIYA IXPENSIVNOSTI BISPREDEI&V"N 
KOSMICKESKOOO BADIOIZLUCHENIXA NA CHASTOTAKH 725 and 1525 gdz HA SmPPNIKE 
11EIJ31FJ!RON-2". 
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substant ia l  d i s tor t ions  from the side of the ionosphere only on euff ic ient-  
ly high ar t i f ic ia l  sa te l l i t es  and rockets. So far only a feu attempts were 
made fo r  measuring t h e  in tens i ty  spectrum of cosmic radio emission in suf- 
f i c i en t ly  low frequencies with the a i d  of apparatus in s t a l l ed  aboard satelli- 
tes and rockets ( the review of the results obtained has been presented in 
[2] >. Because of t h e i r  s m a l l  number, the correeponding data require checking 
and must be made more precise. With t h i s  in view the  investigations here des- 

cribed were conducted aboard radioreceivers i n s t a l l ed  aboard 11Electron-2*1 
i n  the frequencies of 725 and 1525 kc/sec. 

1. APPARATUS AND IETHOD OF MEkSUREXEZlTS 

The block-diagram of the receiving apparatus is presented in Fig . l  

I - - - - - - -  - - -  - -1 

,-- - - - - - - - - - --- 

Fig.1. - Block-diagram of the receiving 
inst a l l a t fon  

The reception of radic emission is materialized by means of a collapsible- 
=kip srrbsna o f - 4  m length. From antenna output the voltage is fed eimulta- 
nsously t o  t w o  receivers, respectively tuned t o  the frquencfee ox' 725 
1525 kc.6ec. Decoupling f i l t e r s  were used in order t o  avoid mutual shunting 
influence of high-frequency c i r cu i t s  of radio receivers. 

!he vacuum-tube receivers are assembled by d i rec t  amplification c h -  

c u i t  w i t h  three amplification cascades i n  high and two in l o w  frequency. 
The constant voltages from radioreceiver outputs, proportional t o  f i e l d  
i n t e n s i t y  of measured signals,  are fed t o  telesystem. A special  system 
of automatic regulation of amplification is foreseenin receivers, which 
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widens considerably the range of measured f i e l d  intensit ies.  The receiver 
passband widths i n  high frequency are equal t o  3.9 kc/s i n  the 725 kc fre- 
quency and 7.4 kc/s i n  the 1525 kc/s frequency. The time constants of recei- 
ver output c i r c u i t s  a r e  near 1 second. The equivalent noise voltages, fed 
t o  receiver inputs are  approximately ident ica l  in both frequencies and equal 
t o  0.4nrkr. The receiver feed is materialieed from voltage transformers 
assembled oa senctconductors. 

In  the operational regime the  switching on of radio receivers an4 

the count of received signal l eve l  is carr ied out during a short  time inter- 

val, every two minutes. Once in the course of one hour the noise voltage 
generator, assembled on a semiconductor t r iode,  is switched on t o  receiver 
inputs  wi th  the help of an autonomous antenna t ransfer  switch. The control  
of radioreceivers' amplification is materialiced with the a i d  of the noise 
generator. 

2. - RESULTS OF MEASUR-S 

W e  plot ted in Fig.2 a portion of the r eg i s t r a t ion  of cosmic radio 
emission for  the time, when "Electron-2'' was near apogee (near 68000 km). 
The dashed c i r c l e s  emphasize the  cal ibrat ion points responding t o  s igna ls  
per iodical ly  switched t o  noise generator's receivers. I n  ordinates we plot- 
t e d  the values of voltages at  receivers' input in microvolts and the value 
of the  effect ive temperature of the sky, computed according t o  them, taking 
i n t o  account the resistance of antenna radiation. As may be seen from Fig.2, 
the l e v e l s  of radio emission vary somewhat in time, which in a l l  probabi l i ty  
must be l inked  with s a t e l l i t e  spinning and the s h i f t i n g  of receiving anten- 
na's radiat ion pa t te rn  along the sky. 

frequencies of 725 and 1525 kc/s are  respectively equal t o  3.2 lo7 and 
1.2 107 OK, t h a t  is Teff r i s e s  88 the frequency descends accordinc t o  
the l a w  T e f f  oc V-1.3 

decreases as the  frequency diminishes* 

The absolute values of effect ive temperatures of the sky in the 

w l - i l e  the in tens i ty  of radio emission I, = 2kT& .$ / C* 00 9 . 7  

* The e r ro r  in the values of sky's absolute e f fec t ive  temperature6 brought 
up is mainly linked with the inaecurate knowledge of resistance of antenna 
rad ia t ion  and c o n e ~ i t u t e s  230%. The e r ro r  in the  determination of the  
r a t i o  Teff (725) / T e f f t B 5 )  3~ 2.7 is 5% and is linked w i t h  ca l ibra t ion  
errors .  
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Significant f luctuations a r e  noted, as a rule ,  in readings f o r  
radio emission leve ls  in both frequencies fo r  the portions of satell i te 
o r b i t  corresponding t o  distances from Earth < 20 000- 30000 h. Their 
presence may be par t ly  explained by interferences of terrestrial  or ig in  
nseepin&r through the ionosphere. The question as t o  whether o r  not these 
radio emission l e v e l  f luctuat ions can be en t i r e ly  ascribed t o  interferen- 
ces of terrestrial origin still remains open and requires addi t ional  con- 
siderat ion (see annotation at correction at  the end of t h e  paper). 

I . . .  . .  ,o') .**- "*.. w .... . .. .. ... m.. ........ . .  w . . . . . . . . . . . . . . . .  '".'= . . . . . .  " .  . a '  
. . -  .. . t  I - 

01 t I ,it, Fig. 3. - Iiesults of measure- 
5 6 7 8 9 ments of cosmic radiation 

Circles - data from [3J 
of cosmic radiation. C b c l e s  with cross -da t a  

obtained from "Electron-2W 

intensity.  
Fig. 2. - Registration of levels 

3. COMPARISON OF THE RESULTS OBTAINED WITH AVAILABLE DATA 

The experimental values of the effect ive sky kemper&t-G-e f;; 

frequencies of 725 and 1525 kc/s are plot ted in Fig.3 alongside with the 
values of Teff in the frequencies of 1.25 and 2 Mc/s, found from data of 
rocket measurements C21. The r a t i o  Teff (725) /Tef f  (1525) * 2.7, t h a t  iS, 
somewhat greater  than t h a t  following from the data of [2]. It m?iy be 8een 
from Fig, 3 t h a t  in the frequencies of the order I+ 2 Hc the e f fec t ive  
temperature of t h e  sky continues t o  r ise  with frequency decrease, while 
the radio emission in tens i ty  linked with Teff by the Rayleigh-Jeans l a w  
drops as the  frequency decreases. 
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Tho f a c t  of coumic rad io  emission in tens i ty  drop at  low frequen- 
c i e s  according t o  the l a w  I=von7 may, in principle,  be explained by its 
absorption in the i n t e r s t e l l a r  ionised gas [l, 33. A t  the same time, it la 

quite possfble tha t  the drop in the  in t ens i ty  of cosmic radio emiseion in 
low frequencies as the frequency decreases is determined, at least partlf, 
by t he  pecu l i a r i t i e s  of the  frequency spectrum of extragalactic source8 of 
cosmic radio enission, whose contribution t o  the observed radio emission raj 
be s ignif icant .  

The authors are grateful  t o  V.L. Ginaburg fo r  h i s  nanifold aesie- 
tance in the process of preparation of the experiment, and a160 t o  B,I?.Voykin 
Y u . V .  Abramov, N. A. Mtgakov and V, 0, Rapoport, having act ively par t ic ipated 
in the preparation of radiomeasuring devices. 
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Annotations at Correction. 
1, -Subsequent analysis of experimental data has shown that  the 

observed increased radio emission correlate8 closely with the presence in 
radiat ion be l t s  of fluxes of re la t ive ly  s o f t  charged particles. 'Ehe radio 
emission max imum corresponds t o  geomagnetic la t i tudesf  (40-50)* , and it is 
prac t ica l ly  absent at geomagnetic equator. The increased radio enission is, 
i n  a l l  probability, generated by fluxes of charged pa r t i c l e s  i n  the upper 
ionosphere. Detailed data on increased radio emission will be published in 

2, - A t  further analysis T were made more precise. In t h i s  connec- 
c43. - 
tier? ye m& crr-~eat  I n  Fig, 2 the v nes in ordinates : 

1.2 lo7 should replace 

3.2 10 

2 lo7, 
107. 7 m a  

should replace - 
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